Effect of phlebotomy on liver enzymes in nonalcoholic fatty liver
physical activity that increases insulin sensitivity are the most effective therapies for the treatment of this disease, but they have not been successful in curing the disease and there is no effective drug therapy for it. [5, 6] The medications available are used to treat the underlying risk factors. Insulin sensitizers, hepatoprotectives, lipid-lowering agents, angiotensin receptor blockers, and antioxidants are used. [7] Hyperferritinemia with mild hepatic iron accumulation is observed in 20-30% of patients with NAFLD and is commonly referred to as dysmetabolic iron overload syndrome.
[8] Besides directly inducing liver damage, excess iron is also involved in the pathogenesis of metabolic syndrome by inducing adipose tissue, insulin resistance, and modifying the release of adipokines.
[9] Furthermore, hyperferritinemia and increased iron stores have been associated with greater severity of liver disease and hepatocellular carcinoma in patients with NAFLD. [10] Therefore, previous studies have evaluated the therapeutic value of iron depletion in NAFLD. Phlebotomy ameliorated insulin resistance more than lifestyle changes alone, whereas in a propensity score-adjusted multicenter study with the prospective evaluation of 198 patients, it increased the likelihood of alanine aminotransferase (ALT) normalization at the end of follow-up.
[11] It has been associated with oxidative stress and mild hepatic iron overload, sometimes in the presence of common mutations of the C282Y and H63D polymorphisms of the HFE gene associated with hereditary hemochromatosis. Increased iron stores have been associated with an altered adipokine profile and insulin resistance in humans, and increased liver iron may induce hepatic insulin resistance.
[12] Finally, in patients with NAFLD, hyperferritinemia has been associated with progressive liver damage. After the hypothesis that increased iron stores may play a role in the pathogenesis of insulin resistance and liver damage by increasing oxidative stress, a few studies have evaluated the effect of iron depletion on metabolic parameters, and it was reported to improve insulin resistance and liver enzymes in a small number of NAFLD patients without iron overload and either impaired or normal glucose tolerance. [13, 14] Therefore, the aim of this study is to evaluate the role of phlebotomy in the improvement of liver enzymes and histology in NAFLD.
Materials and Methods
In this clinical trial study, 32 patients who according to the clinical evidence, liver enzymes, and sonographic criteria had NAFLD, and after 6 months of lifestyle modification still had fatty liver and their ferritin was above 250 mg/dl, were enrolled. Patients who were eligible to enter the study were selected and after written informed consent was obtained from them, their blood serum was taken for aspartate transaminase (AST), ALT, alkaline phosphatase (ALK-P), bilirubin, and albumin. Then the patients at baseline underwent liver biopsy by a gastroenterologist. After that the patients underwent phlebotomy, giving 350 cc blood monthly. Before phlebotomy was performed, patients had been checked for hemoglobin (Hb), so if Hb <12 mg/dl in women and Hb <13 mg/dl in men, the phlebotomy was discontinued and the patient underwent liver biopsy, and a serum sample was taken for testing at the beginning of the study. The maximum duration of the study was 6 months. The biopsy and biochemical results were compared before and after phlebotomy. To check the results, the software SPSS V.20 (SPSS Inc., Chicago, IL, USA) and statistical tests, i.e., the sample t-test and the Wilcoxon signed-rank test have been used and a P value of less than 0.05 was considered meaningful.
The inclusion criteria were: (1) Age 18-50 years, (2) nonalcoholic fatty liver on ultrasound, (3) increased serum ALT greater than 1.5 against the normal, and (4) ferritin above 250 mg/dl. The exclusion criteria were: (1) Decompensated liver failure, (2) pregnancy and lactation, (3) diabetes type 1 and 2, (4) thyroid disease, (5) alcohol consumption more than 20 g/day in women and 30 g/day in men, (6) other diseases of the liver including, hemochromatosis, chronic viral hepatitis, consumption of medications that cause nonalcoholic fatty liver such as corticosteroids, estrogen, tamoxifen, and amiodarone.
Results
In this study, 32 patients (26 males and 6 females) were enrolled. The mean average age of the subjects was 33.7 ± 6.74 years. The mean average of ferritin at baseline was 434.2 ± 142.77 mg/dl. The mean average of liver enzymes is shown in Table 1 . It was shown that phlebotomy had a significant positive effect on liver enzymes (P < 0/0001). A paired t-test showed that after 6 months of phlebotomy mean ALT, AST, and ALKP decreased significantly from baseline (P < 0/0001) [ Tables 2 and 3 ]. The mean average of liver histology grading at baseline and after phlebotomy is described in Tables 3 and 4 . The grades of histology showed significant improvement after phlebotomy (P < 0/001). The Wilcoxon test showed that the grades of fibrosis, steatosis, and hepatitis after phlebotomy were significantly reduced compared to baseline [ Table 5 ]. Generally the results showed that in the case of fibrosis, 20 patients improved after phlebotomy, no one's condition worsened, and 12 patients remained unchanged.
Discussion
The aim of the present study was to investigate the efficacy of phlebotomy toward the improvement of liver enzymes and histology in patients with NAFLD. The results of this study showed that phlebotomy not only has a positive effect on the biochemical markers of fatty liver but is also effective on liver histology in these patients. Hyperferritenemia has been observed in patients with NAFLD and the level of it is dependent on the severity of NAFLD. [9] Hyperferritinemia is related to oxidative
